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= (54) Title: MAGNETIC MEMORY DEVICE, WRITE CURRENT DRIVER CIRCUIT, AND WRITE CURRENT DRIVING 
= METHOD 
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-^J (57) Abstract: The number of circuit components used for writing can be reduced, the variations of write currents flowing through 
write lines can be reduced, and the power consumption for writing can be reduced. First and second constant current circuits (a 
0O Lransistor (Q8), a resistor (R4), a transistor (Q7) and a resistor (R3)) are provided commonly to a plurality of current direction con- 
© trol parts (54n-l, 54n, 54n+l,...). These constant current circuits are connected to the current direction control parts (54) via first 
£2 (SWl...,SWln...,SWln+l,...) and second (SW2...,SW2n...,SW2n+l,...) circuit selection switches provided for each of the current 
direction control parts (54). These constant current circuits receive decode signal voltages from word decode lines (16X) (bit decode 
O lines (16Y)) via the circuit selection switches (SW1,SW2). 

© (57)B«: #Z&frm<D®®tt&<D&%it£®Z>Zktf'Z$Z>t&\Z, ft*&ttlcaft«*#&*lX0>tf 

O (54n-l,54n,54n+l, 
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u r/u z&&zsm&nmmwj®&^ mnizm^n^mm^m 

s^um^t^y z\zMmzftz>m&mmmm®®, mtf\zm&nmmm 
mm 

jai^t'J tit, DRAM (Dynaiic Random Access Memory) t S RAM 
(Static RAM) U#£ffl£tlT^3. if fgtt* ^ U «> S 

(Electrically Erasable and Programmable ROM) ^>A— Fr-f 7.9%kWfc 

<h v x m m ti **¥§g<i4 ^ t u © m % t&k < # & e. nt ^ § . 

^JSSfcttp^U OmMlz^mtitiiffit ITS, M R AM (Magnetic Random 
Access Memory) «6nt^5. MRAMIt T h U £ X^fcgS^ftfclS* 

©iBt:-t;i/^M^^T^^$nT^§„ Ji^^ffl^^nxv^MRAMtt, g 

(GMR : Giant Magneto-Resistive) bfc fcOT'fcS. 

Twmm&izm'i^ K¥fi<Dm&izm±ttez>$i%.x>&z>, &i3it-te;w*, z\ 
o)2wm* r o j , rn 0 2immzMn^^x^m^mmb, ^mzmt^ 
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nitfta^taot^s. ^©GMRiftit, 2^©3itM/i«#MS£ 

(TMR : Tunneling Magneto-Resistive) ftjfilffl 
*S. TMRtH Iff Ot&iM&^Tffldn^ 2 OOMtttl (I&«IrJ 

*) <h&3, TMRlfOiMltbKt, C o F e/A 1 oxide/ C o F e © 

^ttJaSttflGK* MOSii#Mh7>^X^ (MOS FET : Metal-Oxide- 
Semiconductor Field Effect Transistor) t* O f iff A-f 7 i © 7 7 f > 
^©O^f ^£$ftTV>£. TMR-MRAMIt GMR 

-MRAMttt«UTSia*fli*«*aT*tJ, IB1ft«**7£*X»*0fil±tf* 

GMR-MRAMfeTMR-MRAMfe, W*0**&#ttRtt©2r£T?fTfe 

fllfctf* e©TMR-MRAMli, £*T©£ 5 &«j££fc-3 TV»3. S22 
0t:ilfcck5}:, #&fl§7- F£!2 0 2 (33«ktfRHifli7- 1**2 0 3) 
*#&#/iS#ilib#ffl©tfv MSI 2 0 1 £ttE^fci££"ra«fc'5fcE«3ftT 

ttbfcV>*«, f0^M©#^rl:(t Bf#lCijl5*n*J:5fcTMR*^2 0 7 
.*«EK3n, fl^OEttt-fe-Jl'fettlrtbTVift. $2 3Hi*, TMRffO-flSW 
&*||Jft«LTV»*. COASt, TMRff 2 0 7H SSlT^llltt 
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12 0 4, h>*)VJV)7M2 0 5, £«fctfB 2 2 0 6 tf> 6 

fcS«S(rT?»J£3ttTV>3. Sfc, £©«l&©-£©@#H£Hy hg|2 0 1 
MRtt&tt, ft#©IBflfcttttlJB«7--F»2 0 3. 7- KM 2 0 2 #Ktt 

c:©cb5?3:P^©MRAMTta, fcsBiiMz;i/fcl*«£iKls-ra C £«> ^© 

^nit »#ii*#jfc©B*-fe^*»Etrj:5icE«anfci;y h«2 o l, w& 

Rtfmmzn, *■©£/$«#££ ox» 121112 0 enmitismmfc-rzo 

SW^nS. H2 40tt, «OMRAM£lffl$n§*l/>hF7'f^ 
8/fc09£a?UTV*S (ISSCC 2000 Digest paper TA7. 2 #1) . £©Illi&tt, >& 

*p{f-5tfg£g|S2 1 1, JEWHM2.1 3 A, ^{gijitllg§2 1 3B, 

$2 14, 9<i^>>t'JUyi> 2 1 6 £<k tf/1^X4@»P8B 2 1 7 UTV> 

s. «#K:«»&«aa«2 1 9##jfcbT^*. ^s^r/D 

y£2 1 6tt, »*&#ff*A:fci»2 1 5tX*Sn4^5>m**o* 
ttchbT, W7^7fTib5/U7yM2 1 7©*<S>?fgffl£fT5 ! & 
©•?&*. ti&IIK$2 1 9 «, 7FU*x3-Ffl2 1 8 CA* StlSxri 

^sasfc^ufc^K©^^ >>f>wcM$n§. £©»ii«im«2 
i9ch, »a«©-«««»«*n, sa«©fc"5-ssttg5«!3nT^a. 

JlCBSSTTtt, ?-i'M»2 1 2 (Din) tt^K$tlT*0, -ttl-£tt©# 
tt$feC*V»TIEttJtMB«2 1 3 A, &ffl|*g|S£2 1 3 B fC J; 0 IEa3R#©JS«fil 
#a*4j£$n, *©-##*«#!*«#?* 2 1 4fc«k0jl^$nScfc5te^^T 
jEf|Jfl«2 1 3 A, A&mm»2 1 3Btll OTfg-Sf 2 

1 1 «fc o sspi^^A* j; 5 eft o o , A*fflf*©**a&*flMtK 

«»t*J;5t&oTVi*. x-*tt*W\ §£&t?x-*£S1- "Hi gh" , 
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"Low" 05r5>*JMMTTr*D, C©B»ttfl-T«v fllfctf "Hi gh" ttIE 
tilWB$g2 1 3AT*«UC*«f**», "Low" ttftfl4IM2 1 3 BTtt 

>hF5-f 7S«IBWfc3iKL-TV>*. g«SK«J»ffl3 0 0 ttt, g«Pft^f)i£ 
12 11 £&#>£-rs, ±IB#1/>F -F7<:/K*^T»*&*««*fc-Jfe* 

fcMHf ■B*iBft* , r«ia«*ftft*i/fc , boT** (aft, s*fMi^fg£$ 

>hh'7<m -MiiSk:tt«&bfc»*a*fll«Efc:c)V»T{pr6f|ijffli-r*«J;3 

TttK&ftSKatwa-r too TViftv^t*i 6, ifitt«6^#o*«s 
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T&bl3§#&#m^©*££££-?T&£oT<3. ^<Dtctb, c©j;3te* 
$&#«8fc©lt#-£LTV>&ir»1i£fctt, flM8£$£LfcttfirriB1*Sit:&?), 

&K*£-j££-t*;i£##*.6n*. o£0* 3g2 5BH©J:3£MKMfftf 
3 0 0 $, »ii*©tt«!«fcia!^S«^T»*. jI#©5tm*7iEli!l&«> 

&*[HliS3R7?5R*lRlfc:*«[*SiE-5-5 fTSfeStf, S£2 5 C 0©<fc 5 fc 2 

t tt ^ <» s ja* Affile s nx d^o fc . 

j#ot«*«*a»*<**«^o*^ &#&«fciftttai8iffi©tf.6'3£ , &**< 
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g§<b£tff;lfcfc©T:&S. 

^*ii«fc*^ss#a*«8S©*i^i^*i«isna. «»©*«s*ihiiww 
H»fc , 3v»T*afci!i!W-6nfcs««iHi»K:«t^T, &*&»fc«tts##i&* 

iit^Tini^gi5p D p©{£Mftfr.0e»n^t*t > &#fci§ifc«ns»£i£*««i© 

tfe>o#frfflx.6n, «KIX(DfiMftlc%*4t«, 

-rs«r, *fctt«EA*fc*wa»*a**i«*siww*fJfcfc^fc'b©*etta:<» 

#£&^M©*#$£, »ji»©-fflfcStAbTfr5ffijBfr6«Effl-r*ST, 

fe^tsiflsnsjitcjjo, 7*-^fli^c»*:bfcti«©#*ji**«fft)n 

fc*V>T r 0 J , Ti j fe§Vi«m^ii^> e lEMfc < t§ TH i g hj , TLo 
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1 ©£»*< 8 l*£tfi6 2 ©««£*'(' y^fcfcNSU 

« ^ y W W U II B«tt t * * t * JB 2 * * «JR 3 0««^ -f y 1 
*J:tf»4 0*«;W y^tttK»©IIIBtt!lt&*«fc"5fclWW*ff 3H»W» 

&*. *58WC*W"*«*X'f v^© rUH^tg i*>/*7ftm) J tt, 21© 

-rm^-r v^fcTiiibi&#i$fc£i;affltttofc2!R«, & v&<<Dnm*mt 

^©1Mt^l^{|iJfPlHlS§T-tt, XI 1 ©^iJ^^f v^*t©S$ 1 ©eoftTW y^iJB 
'©WSJ© 5 "6, »iSts«»7'f yf^>ttffi©ittJSIt. SWWi: 
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>««©««£*< yfta>i.sn«fli^ bratfn*. 

3©m^^-r y^a, m *ctc;^4©m«x-r y^£ttE#©WB!ttffifc&3 
»a-r y^ttiA^Mti. »fc«©w»©5%sv>fcjifcatt*toAtt£«EtHfli 

36:*, *»Wfc*^T*l*T$£il5© rffli;BJHS#«J itt, ttffltirftlMflEI 
'»^+»C«IB1**J:5K:X<yf t ©±»fPi:LT©IIB^-»UTV»*«il 

is © * < 5 > '> t n t v» § m % t> # tr *> © t * s . 

ft, iBl*J:tfJS2©jK»*-r v^#a»»IEfcK!r3ti*. J:©«fc5&ii»«» 
^gm, S^(cK^©Hattttta*J:5lc»^-r*JR5*J:«JB6©««^-f 

SB 5 ©*«£*< y^#, SgSwmaE^y^CHBltttBSJftfflU 
SS3©«M^^y^trai;iia!R»t**J;5K:»2©*SKX<y5 t S»ff*#, 
»6©*fc*-f y^**, 84©«tt*-f v^©HHtttt*tttHU i4 0li^ 
< y5 t trai;HH*!Btft*J;'5lcSISl©«*^-f y?*»fpa**cifc««ff* 
Jgl ©!£»*< y ^ttilB 2 ©SHft;Wy^tt©IHIfctt» ^fCl^D^IBtt 

y?#2lfi#a£l-*. «2®iS^^7f, £3 

OfiSX'fyf) ©fit, <* 1 ©'*«*< y'*. JS4 ©*«£*< y^) ©fcT 
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y?ifis ^*ven, Siii£iALB6©h7>^x*T$j£snTv>5;iiat#3; 

*fc, H©«k3fe««E*I^®I»lHlKf4, #h9>5>**fcJ:oT, $51C^©J; 
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9, a»**UT/w*©rt«ms5^ »2©*»x-fv 

s 1 **©^ 3 SfcttlM© h 5 >$>**©-#«* ^-x^fc^t&^fli©^- 

J&Dfcl&feSf-*. J10JB5© h7>^^©3V^^^jB^t*»S*tttt»2 

K*W-Sf|tt^-^A*Sn, ^©afifc^SUfcllifPSI-S. £©816 ©h5 
^^©□I'^W^fcfcW'fcttttttJB 1 © h 7 \z^-ZA1]Zn, 
il®h7>yX^#, £© a llifcjSi;fc®)f££TSo 

SH^TS fc»©3! 2 ©Bj&igft^'f yfSSB % 2 ©JtHSfeEHS^ 

3g2 w®^{fiij$iffi*gjn^<h, a l^^WSg2©@B§j!ftyW y?%ftLTM 

W#tt, x5y^JIW»2©««l«!iaiffliSgi«*7>bT«fl6mil^n, ^-7. 
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-#©i5ttlfc, 8(JBiiif'»ofc*iRi*«i^fi^tf *«fcdfcEK$n* tmz, m 
ttlicft-f *«««ff***UTVJ*. £fc> • rf^nifj © r^^j tit. 

p*i«i, -r&toftrt«*ira , r«»a«oKa^rt*» , r. ssic rata*® 

@2i£$n£®££&£ty, ;i©J:5&»«JSfft3&** : Ftt> 

««s©«ftKe*<»* <fc < ff ton*. 

**«k^ie»©SB 1 ©#&$©&* i^MT* J: "5 CJEtf 2 ©«&8i 

l *«fctf!&2 ©*i£8©¥fraMh f3a:to"6i8tt«tta©fi«fc*ViTllI^ 
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ft * W #S v» te R ¥ff i ft % «fc 5 1 gfl; b , IB fc-fc ;u If fttfBtt * ti 3 % © t 

■ra«^^ ; EU7 i n'i'^R:afflsn*sii««iBi!iiHiB*tf»-3T, tf&>si©MS 
K«tn***a*ttsE©«6o#*«iqi^.6n, ?B»*M©ia«ft:k:fe«'rs. 
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£ -jg-fb-f § J; 5 b fc b ©T & § . 
$2 Bit*, Hi HK*bfc«ft^ i EUr/t'f ^©5««l«*a , r 3 P®BIT**. 

$3is, ib i nt^bfcME^ ; euxn'rx©#t^*ifli^^©^^En?* 

^9@lt JBlHCSRUfcaft^UTW X©»*ttJHaK3R©«i*H*C* 
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mi 2 ma. 8i oHt«tfciai(i«jBifc»« , r«»*a*»ff»*iii«t , «fc 

81 3H«, 81 lHtwbfclBit««K:*f*: , }'«»«fa*»fP*»WT*fc 

81 4AH&^blBl 4F0tt, 81 2HKSL;M^fc*ilflsi$©X#fil;& 

81 5HH 81 2Hfcwbfc»*a*»fP«f©X*W*l/>hH5-f y©# 
h7>$?X*©ftftMfcffi£» »*&»«©«»£***"»***. 

81 7Btt, 8 5HKwl/fc*l / >H H9-f ^©*2-©*»«l©»*HT**. 
81 8 81 7m\Z7fibrctiU>h h^^^l^WZ-fyfOlTO 

81 9 0tt, 81 8BfcwUfc*^v^©»f|s*tjiE?**fc*©BIT**. 

82 0 011, I5i(:ibfc*l/>h 7©83 ©£JB0S©«Ji!&H*?&S. 
8 2 lHtt, 8 3 0fc^LfcS#a*lHFK3R©saE3g«a|©«ritHT»*. 

8 2 2 0H ^*©Sf€a*!iJK*t*»t*#ii«©fii»«jfiSw , r¥iiiH'T 

8 2 4HH ^©Sta^lHlKSt*^**^^^ F7-f^O^OyJHTf 

8 2 5A@&^L8 2 $£*©»« ji**«EW«©WIB^*lKWr* 

©H«Sw1"H, 82 5 BBfitfcCgJBflfcfRSfcl^h H5-f 
&6SI©«§#|j&ia, 82 5 00(182 5 AS, JB2 SBBCBJ&fcfclWr* 
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AaftSft4MRAMTJ*D, 7 Fl/AA*y77 1 0 1, r-^/t-y77 1 0 2, 
M*n5>y£«l 0 3, ia»-fe;nsi 0 4, Y#ftBttia&ffil 0 6, 
JjfamW)®®® 1 0 8 *£Rfc*|j*»*fc t/-o»*.. 
B*-fe;HP 1 0 4 14, £#:£LTYhU£X£«/j£-f MOfitt^ 

1 2#7-F*:£lSl (X^IrI) , K?M*d (Y#IrJ) fceaib&fe©**?**. 

fl*©E*-fe;n 214, r-*£!Bttf s*/MMBn?»D> r i j , roj ©t* 

fc*W-*Ett"fe;pi 2©&?iJ£7-F?!!Xnv #fr&tfv h^iJYn iP$^. 

Y^KSdiaiSeS 1 0 6 tt, Y^7F1/Xt3-^10 6A, R*ffll,©fc 
&©-fe>X7>7l 0 6 B, S^ji^©fc*©Y^|6]^ U>h H5<7l 0 6 C 
*-6«jJi$n, &*#M-fe;H¥ 1 0 4 CtL, Bft-feM 2 ©tfy F?!IYn 
(Yl, Y2, •••) ££fc8Stt3ftTV»*. 

X#l5lKlblaI&fi8l 0 8(4, X#|r)7 Fl/7x3-y 1 0 8 A, ^#-ffiL©fc 
s6©S*^ttl]S§ 1 0 8 B, *$ji*©fc»©X^lS]*^> F F7-T71 0 8 Cfr 
ZMf&Zn, ft**«BIt;i'»10 4l:»U IBtt-feJH 2©7-F5!IXn (XI, 
X2, -) £fcfcttl*SftTV»*. Lfc^T, 0iJ;U4, SS-0©E1t-fe;H 

2 [4, m^LfckSfc, X^7F1/Xf3-^10 8A, Y^TH^ra 

0 6 Afr£A#£n57-F#ft£<fctf£y F#Ir]©7 FP7. (Xn, Y 
n) C^oT-jgcfcjl&SnS. 

7F^y7rl0 1tt, ft«57 F V7s A^lffiTA0~A20 Sl^SiSC, 
7h>Xil 0 5, 1 0 7 *^l/TY*W7HI/X7*3-^l 0 6A, X#ffl7 

h'PXf3-^10 8Alli^ntl^. £©7 Fl^XA*«y 77 1 0 1 «, ft ^ 
$7 F^7>A*S^A0~A2O ^ 6B*-fe;H 2 Sfcfcfcaftfl**® J 
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l*J»/ty7 7««»K*^T7H 1/^5*3-^1 0 6 A. 10 8A^ 

Bft*ffiu^*T?**-r**tt**UT^*. sfc, »«bfca^fln»*, be 

7 F 1/7x3-^1 0 6 A, 1 0 8A©*tt*nfc7J!j-r*J:5fcfc 

7Fl/7A*y7 7 1 0 1 C«U ttOBHt^Sl 0 4*6lOOE»tJHPl 

x-*A*>y77 1 0 214, ftffi£r5;*;i'T-*ffi*©'*D©OSfr , 5fc*© 
^g&x-^^D0~D7 ^e^St^fC, $ij«^ill 1 3fc«fcoTMIPn$> 
0 3 \zmn2ftT^Z>. r-7A*y77 1 0 2 K, 1 0 2 

A*itftH*ny7rl0 2B*5ftD, *n*tt, MfPnS>y 1 0 3 #6 
©M«Mfc.fcoTIMrr6J:3fcfcoTtt*. AA/V;77l0 2tt, 

*fflf-^/u iio, ii i ft^tT*n*nY^rrti*u» k 7^7*1 0 6 

C, X%fo%U> HF5-f^l 0 8 ClZ&mZtlT&V), ^tUflrtri&^fcft 

7 7*«»T?i65>Rfc*n*«ffil/^*Ti»«U, *U>hH7'f71 0 6 C, 
1 0 8 C*n<6ftfcW#T*»tB*#UTtt*. ffl*;ty7 7 1 0 2 Btt, ft* 
BLlT-i'/U 1 1 2 ^LTt>7,7>7l 0 6Btft«SnTftD. ftSB 
Ay 7 7**»ftffl^«CtlC«kD, ^ ; &UI!*tt}Ull#}c:'fe>77>7l 0 6 B 

~D7 icia*"r*flMBft^rbTiJ*. 

7 1 0 2fcMIHS5»l 1 3T?Jg^$ftTV>3. MWn$;y£«51 0 3 IBMt 

t uxA^70##ji^/^^tBbi)^&77x^^t-r«)^ : §^©m^ (^y 

7-fek7h ; CS) *tA73SnS. *fc, X7J«lPWE*6tt, 

ft«;ty7 7«*«IC«kt)B»liItt*l 0 6,1 0 8fclT&gfc 
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i o 8 0-5-n^nk:MtB-rsj;5fc^oTUS. 

giias§^i 0 6, io 8m<Dm^±)mi o 4^igstj-r§fcs60iigS75^g$n 
Ett-t;nn o 4<o&mm\z, YMMWimmm i o 6it fan-b^pi o 4© 

(6Y1, 6Yn, ■■■)■ fc, roiMt'yhieYiW^itSi^ 
lCX*[S0lC3i«E'rsa*©»jiffl7-H»6X (6X1, 6 Xn, •••) C-ttl 
^nCctoTX^lSj^l^^h 0 8 C, Y^l/>hh'7'f^l0 6 

ffltfy h«6 Yi^JS-rsflCClftSfSn, htt 6 Yfcft L¥fr 

if i2A, 12B (mem&m Ki^Ti^nx^s. &*, rkoshii 

6 tUf^Ctlcl-*. 

X#ft#!/>h K9-f 7l 0 8C, YJjfti3]s>b K7-f7l 0 6Clt Eft '] 

■ i 

H 
J 



WO 2004/066308 PCT/JP2004/000249 

18 

6Yfc»L0fMo«*ft«»r*fcje)O3emBiaKT»*. cc-eii, m* 

0»iiffl"7-K»6X©M«tt, X#fl£l/>h F5<r 71 0 8CCl^l;gi 
£tl> h»6 YCDWJBtt, Y%fa%U>b F5-f ^1 0 6 CO IOC 

^^E$nTVi§„ ffeto*, »fcfl!7-F»6X (6X1, •», 6Xn, •••) tX 
*ia*l/> h K5-T71 0 8 COEJUtt, E*-fe;H 2 ©7- KfllXn 1 *f 1 
fc*f*LTV>*. RflftlC. »jifflHyh»6Y (6Y1, 6 Yn, •••) tY* 
|RJ*1^> h H7^f 71 0 6 C©ga^iJtt> fBttHrJH 2©t'y bMYn \Z 1 ft 1 \Z 

(#l/> r- H5< 7©««) 
CttS0;frl/>r- K5«f 71 0 8 C, 10 6CI1 (l)fiiS6X, 6YI; 

l;BSt5M (S£&*««^-£fl5?-&£m«Ettlt&) £*(l*fcfe©£fco 

TV»S. i4Ilt (1) #&iH©m^l6]*W-r5X^y5 1 >7^^, 

&J;tf (2) Sii«t*tt*€«SiE(BWIBfc*BUfc, *H«©»*©* h 

(1) «ffi#fl©IHflP«flB«, *l*±«JIS2C!)JI»^-f y^#5 1. 5 2, 

5 4K±D»|jE*na. «»E:£fiilllSI&5 4tt, «ao»5HKitJ;5t:, £ 

£^"5*£fc:tt, B4>©#a*6Xn-l, 6Xn, 6 Xn+1 4\ 6Yn-l, 6 Yn, 

6 YnH'©5R3r£'Stf fc©4:f"*. 

8l©SS»*-f v^WB 1 14, X-fyfQl, Q2*6&0\ X'fyfQl, 
Q2©fWnH *JRVcc &ft&S6 0i*A, B ©WfcRtt&n, ^1* 

»vcc j&»««*n, «**««A-r**'3fc*i£aftTv»a. »2®«»*-ry 

9 1 2*5 2tt, X-fyfQ3, Q4*>6ft0, ^v^QS, Q4©-*tt J Pntt# 
t7*15iSctT, MA, B©-*©**»»«S*T**n, «**««lflf 
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l/fc^T, 1 <t7-f y5 t Q4««Hi;, X-f Q 2 t7-f Q 

t> i s>#®-%\zm^^T®X0mfc*mmirz>Jim matt, x^v^qz, 

Q4(D3->/jryWimiZjfoVT7>'(y3 L Ql, Q 2 (D*>/*7%MW-?Z>) 7?, 
;mS 2:3CD»;W y? 1 ** 5 1, 5 2£®{t£l±£„ 

Utiles £ 3 „ *fc^dTttg*^^Sj^&^BJf Mlfrffeffl 

3 $7s-r v?-q 5, Q6^s&£&<z)£u ;m£i§3 0MSj;w y^s* 

<hP?^clitCbTVi§ 0 ftft&HCfcL ^yJ-QS, Q 6 7-fyfQ3, Q 
-T 'y?Q2^^ y^Q 3 i|w)i;^>/^7«^, y^Q 1 yfQ4 

nam a, «^iS6©giMijtis^en§@M*$iifpa5 5 5 \z&^xfxt>nz>. m 
^ 6 \z&tfz>w,$amx« #mi6t«> ^<D$mm\z£<o?%\z-%.m 
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Q3. Q4ttt»©M-tn^n«cR*j6n&s«»ia*tUT*bTVi*. zn 

Hi*fltLft#6fft'J'JT S. HHT, *mfi©»fiBC*tt**U>h 

X^tU> b by-ff 1 0 8 C, Y^r|fiJ*l/>h K7-f7*l 0 6 Ctt, 

•X'fyfQl^Qet^LT^i. X#fl;*j l/> h F 7* 1 0 8 C© 

K5-f y#-f >hA, h*7<7*tf<> hB©IHlfc, »&fflfcfy h»6X0Wttt* 
881*3 *L Y^Ir]*U> h K5-f 7*1 0 6 C©h*7-f 7*#-f > hA. h*7-f7*>H 
-f > hB©Mfctt#Sy*lfc*y Ml 6 Y©W»3&**«anTVJ*. ft£> *»:2ffo 
ifl«5 4 (-, 5 4n, 5 4n+l, •••) \t, &ft&R 6 X (-, 6Xn, 6 Xn+1, 
•••) , 6Y (-, 6Yn, 6Yn+l ( •••) £fcfcRftf&ftTV-»*j"*, ttffltfftfMffl 
»5 4rt©@l6»*©*rt"4 , r^TRI";T**^6, ISHTB, n#g©^«E 
^I^]$|JP^5 4n rt©|lll&;gS!SfcOV*T©#ft*&tf LT^*. 

S4H©«S5a«"iflHK5 5fc^*iS-rS3g*iSlHlKtt, h7>i*^Q8*j;tf 
JStft»R4fcJ:t>TS)lil*nT^*. ft*, III 5 0©[III&0i]T«, h5>i*^^ 
Q7, jftfitSR 3 fc£fc£««tllll& (3!2©£ltS"tlIlg§) ©$)&£<!;D, 
$?*$-Q5,,Q6©«««ffi£££TS£3fcftoTlr>5. h7>y7^,Q8, H 

*J , r»2©«*«fPfflh5>^^J ©-JMW-ttJSbT^So igfiiigR 
4, Jfttt»R3tt..-€-tl-fn, #»l*"*fc*W-« rfclORffiftmBfc-ffiffiJ , 
r»2©1iffifffl|"iJBJgfiS&j ©-*#fUfc#«LTV»*. 
MOT******** h5>S*^Q8i«tDta««R4tt, ^HC©«»[R] 
Mffff 5 4n-l, 54n, 5 4 n+1, - fcOV'T*HfcRW- 6>ttT"/>5. % 2 ©jfc 
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IW5 4H, 5 4n, 5 4n+i, -\z-o^T#MizWitt znx^z. cms© 

SWl (-, SWln, SWln+1, •••) *±tfj82<DB»ljR7-f »f SW2 

(-, sw2n, sw2n+i, •••) %ftbT> ^mm^mmm 5 4 iz&nznx 
t*a. ifc, ctts©£«iftiiig&»;:M;, nusaft*^ s/^swi, sw2S^l 

X, 9-Kt3-F*1 6X (ify h7*3-F«l 6 Y) *6t3- KM«ffi 
#-5;LS*lS. fcfc, *3*ltflD»ttfc*t»Ttt, *l/>bK7<^108C (1 
0 6C) OigTf, 7-Hf3-H*l6X (t'yhf3-F8l6Y) fcXA 

r 3 

*fc»4'H*#JHbTWWL&#l6»X-f yfM5 1-5 3©|ftfim> f§5 0 
©j|&fa&lHJi&±T"WU h7>yX^Q3, Q5, Q2©&£, h5>^X^Q 
4, Q6, Q 1 ©jRiTftmtofcffJbtl, h7>v7^Q5, Q 6 ©SSIb-fe >*> 
>^£<kt>T (h7>v7,^Q3, Q2) Oftt (h7>vX^Q4, Ql) © 

etc, h5>vX^Q3, Q4tt, ^-XJIflcf-^i^U (Din) , U 
77^fif«15 (Ref) *»»ttSftT*t>, »SfctI'<S7 i -*fc* , 3V> 

7^Q4i, tfch7>^^Q2^h7>^^Q3 &N 
viz, h7>-^^Ql, Q 2 0»f^MW*fT"5 «fc -5 tcfllfifc^nxiri^. 
Z\<D&?\z, 141, *5HtjRbfcMtJ:oT, t)U>b 0 8 

c, 10 6CH, (i) ^ifinwwfiMi, (2) Mmmm 

(h7>yX^Q8, J£#[g§R4, h 5 >v7, * Q 7 43 «fctfJ£trt|gR 3 ) 

ft. #nR©««WtoWW»5 4n-l, 5 4n, 5 4n+l, -fcOHT&ffifc LTV> 
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tt, $*©^$l<iLT^b;fc2fi©[njg&^ (H2 5CEI) iRWifcfcfCi 

*«Vcc ««tD, «K*«B*»#fcbT«tBT* h5>5>X*Ql. Q2© 
fc, ta»7-K»6X (Sfcttfc&ffltfy hl£6 Y) 0P5*jjft§IS&*n* F 
Bh7>^^Q6(D, h 7 Q 2 O^-^Sf tt h 7 Q 5 ©3 

wi, V7>i?*?Q&(D3vt>$-3L* v $f%&&ttfcfomR4\zum\z&m 

^A73$n^x-^{f^^l 4 (Din) «$tlTU§. h5>i?X^ 

U7 7l/>7i^»l 5 (Ref) tfttttSftTHS. 8 

M-tlll 4:fe«ttf U 7 7 l/>^m^«l 5S^iO©/t^(S#»tLTj»*fl3b 

us. sfceeirK, #woA*fciDM»i4, 1 5 \z$atiz>mm$*n 
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* (V) fcttifiK, ffi^ttRMKT, £fctt*< 

•T^iSirLglR 1 , R2 (8 1, MI-2 «D/t-f *^bT*SVcc \Z& 

^yftlTHlin. h9>S?^^Q7*J:rXjaR«R.3tt, ttSKMIBttflg 
**LTVi*. si§2©|5JIEgIiiR;Wyg 1 SW2te> ixtfA'-f#-7l0#i* 

nttJ*. EIKaiR^'f y?SWl, SW2it ttft®m:#ffilttfPlBlK5 40 

±f3ib<n Ensa^^-f y^swi, sw2fcft strii*»*©E»-fe;p 

1-2 07 Hl/^5*3-H«3&«iaK»Wfll^ibTX*an*J:5K:a:oTVJ«. 
T&fcS, X7j[S]7J I/> h h'7^7* 1 0 8 CK*V»Tia, XM7Fl/7f3- 
yiOSA^SBMjRMyfSWl, SW2C7-Ff3-K8l6X (1 
6X1, l6Xn, -) *»8ttSft, i07-Krn-Fiil6X^bT, 
X#|S]7 K^t3-^ 1 0 8 A£D> EttHzJH 2 07- FfllXn 

fc»0r3-h'ffl*«A*sn*. y^iRi*i^>h h*7-ry i o 6 cfc* 

t>TB, Y7jfa7 h>Xr3-y 1 0 6 A^ 6 y 3 1 S W 1 , SW2 

CKy hf3- H»l 6 Y (16Y1, -, 16Yn, •••) j&J&ttStU £©t?y 
hf3-K116Y^lt> Y^|p]7 h'^fn-^ 1 0 6 AckD, Etft-fcA' 
1 2©E>y hJOYnSa^-rSfcfeOxn-Ftt^A^Sns. 
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t>V>h F5-f7l 0 8 C (106C) Tte. HlgSii^X-f yfSWl, SW 

2 fc «t o T*fto«tt*rti 5 4W5 -eovifn^ lo^URsnst, 

1ftftO«9K^MftlllPI§IK 5 4\z#Wizmit>fttcm l & £tffg 2 <Z)£«lEJi& 
(F7>vX^Q8, l£*ri§§R4> Mtffc h y > y'X * Q 7 £ «fc tfffiJJtSgR 3 ) 

smuiEiaKWiPW? 9 1 \z\t, vyyv^Qi, Q8%mmvtm\zL'&z>n 

h5>-/7^Q7, Q8**fflf**U>hF5<^l 08C (106C) Of 
«X*7 9t<( 7#tSa>, *jh«**0£"6 6*0««lC«*Pf Stfc^T**. 

JH2fflir«MI?12A, 12BH GMR^fc^TMRSfijfbfcl 
SliSKS&fcJi^T**. i^Ttt, -M«tlT, BftSfctta**^ 1 2 A. 

Ett-feJl' 1 2 tt, 1 0 ®±il££ 1 1 2 A, 1 2 B 

#i«*nTS4. ^n6©it«M$fi2A, i2B», mz, »i© 
atttffi. *«tt*2, i2o«fti3^iib/cti#t, 

X, 6Y <»i, S!2©S£») K:J:-3TS^ns«k5K*(36SnfclStt«tt» 
5t^A;TM$nTl^. l2C«l3iSttIftl51t 
4S^LTS^Sn, ««Wfc**SnTV>*. aftJgft&SJ&Tl 2 A, 

12BCB. «Ji#©±® (IMttI5itt^U©I) Ktta-fe>S/>^ffl 

?Tm?z.ttf-vtz>&?\zmf&zftT^z>o 
as 1 ©rag® 1 «, a^iRioHjesnfcanKttHTffeo. ^2011*13^ 

^««fffc«k-3TaMt^W*«*fl5 , r*«l*ttJB (Ml) cnsn ft 
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nm (ftlOA) £#flffc»V>£8tt«2*«^T«*3ttT^*. ZWimMfc 

zmntzt. m%.\-$.w,2 ©mi 3 on^mmam 2 *g5*ftttTJB 1 ©$e 

% 1 ©Ml 1 ©X t° >£Sfl2 ©Ml 3 0*e>t®ffi*r«&a«fc:J;^Tg 

fc-rs. mi ©mi 1 cD^tr>t»2o«tti3o^i;>i:#ta^fcTOia:* 
a 1 2 a (12B) ©jg#tfitt*/K R¥-ft<ot%\zm±t 

m 2 ©Ml 3 tt, »jiffl7-K*6X. t&ffitfy Hi© 6 YK:£SgHmi 
l:J;^THfc^|;t3 <fc5&;:£tjTH<§. IS 2 ©IKttl 3 ©atfctt, 

.fcoTEteU ^ncj: D* 1 ©Ml 1 ©»fl5£©ffl*fa«*«E<g 

•?bV>7ZmW}m\Z£?Tft ?&©> •&/B7-F1R6X, *£ffll?yh»6Y 
©V>1*n^-#/£ttT'tt&<> Ett&©K#fcftl/*iffi#H#fifC*n*£*fc 
©*»ftRe^liI«T»* ±5 ft 2 ©Ml 3 ©«a«$tt*-*t£fc£:&«ISME 
Sn*. K±#, 1 2 A (12B) ©S«jaTfc3. 

^#M1 5 M\ 16 HK*V>TttffifcSit2FGl©*||ft t>"3linH©»ttfc*U 
*iiffl7-K«6X, ffjAffltfy HI8 6 Y©SV>fc¥fT&ffl#£p*SbTV»£. 

T^§. S&8 6X, 6YH ^©£M$T», SJAffl7-F^6X^ftSfL, 
T«JAfflk'-y h&6Y<h±Tfc¥fT£fcoT:fe!K £ ©TO8G##gmMS 5 
fcfcfc£ftTV>5. -Tfete^, £©SMfl8ttJl5©tt;£l*lH, Si&JB7-F«6 
X, »&ffllfy h«6 Y©jB£fc#rtn?*D, tt#m*ft10*ff|i;&|*|IC:&V>TM 
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£*, ttftffift^USK? 1 2 A (12B) ©#*fctt, tS#fflL«i8j&t, MfcB 

»#!W6n*. fflOlttll, I2 0ltti3tft 0flAKf, 
& (CoFe) *JfflVi&n, ■£-©te¥#©3/ , Wh (Co) , 3 h 
(C o P t ) . -y*)V&3JVlh&& (N i F e C o) ftSSffiHSCtStT? 

mi ©»i i i^2©aftji3tt, a-fb^f^^av^'^ff ^fctt 

■»f£Jf 2Wu h>*;i/Sft*£Xfc*©Jf*#fti&&ftS 0 -jRfc, TMR 
* ffl H ^t'JIfCtt, N7>^^& t'©###r/H * i © V y 
^>^£B*fc«K h>^jSRttftlOkQ- (yra) '8g«Si$n§. 
LfrL. M^i,* * U 5r AW 7. fcis #5 735 ftfp© ffi jfiftft; ft EI 5 fc & 

fctt, h>*^Jfttttt, 10kQ- (/im) 2 ^T> 3&fc#3:b<ttl kQ • 
Urn) ! KTit«:i:*WJl^, *5 bfc h >*;>!SffittS*S!"f <5fc* 
fcft, ^ttftjR (h>*;W\*U7)f) 2©JP#tt2nm&T, «£SK:iffSb<tt 
1. 5nm«Ttf*Ci*ta*bVJ. fc£U 2 ®J*&*&£ 0*< 
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•5fc««1 : *t>©T'*lK 0ijx.fc£, ^f-5A (Ru) , ffi (Cu) 

^5. Sfc, SttS8ttJg5fctt, ft(Fe), -y^r;Hft^ (NiFe) , 

Co, CoFe, NiFeC o**ffll»*i:ia«*C#*. f2il6X, 6YKJ; 

*fW55^iL<, *#»Ctt2 0 0 0a±, J:0»iL<tt6 0 0 0 fiUt 

•aseti, (ad.kcu) sfcttcn <=>©£&-?$!&£ 

Xx> (W) £±|B*m©'>£< £fc lffl^5^:-5«t'5HL.T , bJ;<, -?-©ffi> 
(Ti) , ^{b5 1 ^> (TIN) , 7iRr^7A (Al) tfJgfcMStt 

JSMXfl 2 A, 1 2 B©-#£{£}g*ru ffi^&i«ffiSiibTlf|g^|SltT-5. 
Hfttt, 2^©l^Sft?Blf 1 2 A, 1 2 Bj&>6©ffl#*iSii»|BLTtt# 
tarfcftfcS^ttfe&VJ. ioT, #ftttfW«tattSft**^l 2 A. 12B«, 

1 2 a, 1 2B«$n§ssi ooitit iw^> 

tJH9«SE$n, $ e»{;^0±}C#'l)i8 (8 A, 8B) *«ktfjfi»ll7j&« 
8B#Sfc4. 8«ffittM*f 12A, 12BI1 ««1 8 £ £tf§fiijil 7 0 

±®ic»^sti**«, -tft-en, *©»$««©<[>&:< fcfc^»*«*M8 a, 

8B©#/fc«*a:fi&*«k3fcffittft»3ttS. «toT, IMMff 12 
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ftatta**^! 2Atl^g|riM$?l 2B^ «»»C*»aT**«k5 

^'^*!9tt, P (Ml) )!«M«ttttSnTn-ffltft*J:3fc"r*. 

ffl^-f tf- F 1 3 A, 13 BT&3. 
a»«ERfJbffl^-f H 1 3 A, 1 3 BH Wl*fflb««J*«jJ»«t, isi oar 

^saaasias**?! 2 a, 1 2Bsaiai/T«En*i:i:*i»± > r*fc»K:K 

JtSnT^S. &*, MJfiilif 12A, j£ffiB&lhffl^1':t-K 1 3 At, 
««JSR3»ft*^l 2B, aa«ER±ffl^-f*-Fl 3Btlt SWCfcfcStlfc 

ci»#ajLisiB®*ij&) 

©M^tBLUJ^te, Ett-feJH 2dUM©H}SSM|f 1 2A, 12B* 

-P82 1A, 2 1 Bfr&ttAtttt$Jt*? 1 2 A, 1 2 B^ft^tlfc^AU 
«ii©^>Xffl7-Fx3-FH3 1 fciSfflf ©^#ffi£ffi#<hLTff 

HHti^T, B*-b;W»l 0 4©bfy h^JYn cTt ©E*-fe;H 2 t, -fe> 
X7>7 1 0 6 B*£titt#H]LHH*©H»)&t, 5gL*ttT 
h#fi¥ttKtHlsNS8 0 (-, 8 On, 8 0n+l, •••) ft«*LT*0, 

■fe>XJBt*y hr3-H»2 1 A, 2 1 BA»Y^TIrI7K 1/^7*3-^1 0 6 Afc 
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My hT3- Pft 2 0 (-, 2 On, 2 0n+l, •••) ZftLT&mZtl. t>77 
>7l 0 6 B*tffl*;tv7r 1 0 2BCl*tlitl7-^/U 1 1 2 £frbT& 

0 4fcOV»TfeEM8T, bfyhWYn, Yn+1 © 2 ^iT^^-frTV^. 

•fe>*7-K»ilO&80 i> Y#fflfcEBI3n*l»«D-fe>;U§ey h 
7*3- H« 2 1 A, 2 IB (Hft. t>Xtyh*i«*) tfciOThUi'^ 
ttCEfi^ftSntl^. fl^OEHHrJH 214, nn&CXJSttllfcEKStt, 
*I©t>XHy h»2 1 A, 2 1 BfcMW»«$nTViaKtt-fe;H 2*»KTs; 

MJYn #ffl©-fe>;w-K«3 ltaafr-Ktttt^waei* 

■feJH 2*»7-F50Xn £*jfcl,T^3. l^OEft-feJH 2Tlt ttftftftft 
W12A, 1 2B0^nt'tlft -S^iHifflt>-»^ll 1 ($6 
El) ^btt>Xk'yM2 1A, 2 1 BCilStl, " »*#»«HUl:ffl*-f 
t-Fl3A, 1 3B*^H*lOt>X7- FH3 1 fctt»3ttTV»*. 

-fe > 7. k* y h 15 2 1 A , 2 1 BO-SHflJ (ttSVcc fl) fctt, ^tl^tl, « 
SiEfifflM2 3A, 2 3B (M, Jgiri§§2 3A, 2 3 B) , h 
7>vX^2 2A, 2 2 B0al/0*-X5y*W#lt3flfcfttt3n"CV><&. C 
Oh7>y7^22A, 2 2BH k*y hr3- K* 2 0 d»»<*Sn 

tt) ■fcSUTBBKfft^'f >y^>^l$ti£ff*.TViS. 

*&. -fe>7.t*y h»2 1 A, 2 1BI:»«3nfcfilftffl2 3A, 2 3BOi 
SVcc -fe >7 7 >7A7J|!|4 0 A, 4 

OB A*i4 0A, 4 0 B) J&UHifiSttTV**. ^CT, MS2 3A, 

2 3 Bf4, -fe>77>7°l 0 6 B©/t-f 7^SSttt UTWttl - *. -fe>7s7>7 
10 6BH k*y r#ft¥ttK(ttiaK8 0 1 ^Rfr&n, ^ngfttelft 

<D-fe>7tf>y M&2 1 A, 2 1 B0|W0ttffig*&0&#, C ©SteUfcitifl-r 
-&S6»«lfilgfcbT*ritSnTV»«. #t>77>710 6Blt A?J$!4 0A, 
4 0BfcJ;D#J6i-*-fe>xey h§|2 1 A, 2 1 B fc»«Sn*i*lC, 
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TK#m<D-t>X7>7tilt)m4 1 A, 4 IB (KH, tti#«4 1A, 4 1 B) 

77 1 0 2 BfcJ8ttSnTV>3. fc*, h7>-^^2 2A, 2 2 B , 2 
3 A, 23B, fc«J:tf-te>;*7>7*l 0 6 Bfcfc^Ttt, m?m±<D<® 

t>77-Kl310^fclt PIU^-FJIXn (XI, X2, •••) fcBBJUS 

7-Hl3li©M(: 1 ifi«RFjfcffl^'f*-H 1 3A, 1 3 B#ERSnTt> 
3) . *fc, -fc>X<7- KH3 1 ©SJftfflfcB, h7>yX^ 3 3©3 l'**- 

3tt, ^-XS^?fc7- H^JXn t#*-r*7- Kf3- K«3 0 (-, 3 0n, 
3 0n+l, •••) fimmZtls X#|r]7 h'l/XT3-^l 0 8 A^^^-7A*S 

tt*aiRte*©4a (tf^hfa-Ftt) t*i;TiiBr*^-f y^tbTMi- 

Sfc, ^-f*- F3 2, h7>^^3 3, m^SflPMJSSrigg 3 4\Z 

£D£®^[Hlif§l 0 8 BtffcJdSSttTHS. fenVi®® 1 0 8Blt t>X7- 
F«3 1 S«n*««S-JEfr*«l6**l/TVJ*. ^-ftf- H3 2«, £© 

Bi»-t;n 2T?tt, l^oKstjaK^**? 1 1 2 a, 12B mem ©&i 

OffittS 1 tt#fc*#fflfc«fca*HJfcSftTV>**», jg 2 ©J&&H 3 ttSV»KK 
¥fTfc&*fll*fc»flj3n*. C(DTctb, jaaiftKa**^ 1 2 A, 12BK*> 
UTtt, ftlftlOg 1 ©fi&M 1 i» 2 ©JlttB 3 ©»fl:#fi]©gL*£totftt, 
ft-f (R¥ff. ¥ff) (¥ff. £¥fT) »1 OH, »1 IBB. £ 

;H2tli;yh0ii6E«t5. aSUafta&jMH 1 1 2 A (12B) 
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ia, iiMii t«2oatte3o«ft^iR]3&j5pfTT*n«, *tf&h>* 
t&\t*mtm&mtt£z, ^£d, 2a, i2b», 

^ns 2^0i2it«i«> ast^ttsa**? 1 2 a, i2B0fn^n©^2 

tt, 8&*I6X, 6Yfc»U ttAttHt»|l»? 1 2At?imJg6 ! i^^^ 1 2 

Hfcfcf, k'y h^JYn, 7-HMXn ©Eft-fe;H 2K> JR l OElfc^bfclB 

Oi5fc, *l/>hF7^^108C*5lt >hA->B©|S]tT 
SM?- F$i6 Xn fc*»l£i«U *L/>hF5<^l 06C#6«, F^-f 

> hB-A©H*J#TW&fflt£y MS 6 Yn fc««ESSKft, 
i6Xn ©fffiifrtCckO, fiS^tJgKSft**^ 1 2 A, 12B©iiT11 SHOffl 
dO, ttftj&ft»JMt?l 2 A£ttft£tt*Mt*?l 2B£TfiJffi2* 

E0»$ii*«KfcJ:!5, ttflffifi»£S?l 2 A, 1 2 B ©-tft-fnoSMK 
KttJBSfctt, mi 0Ht*UfcJ;5fi:sv»fi:jS»i^#fi:a8Sr*»^IIHI*n, 
JB2 0«ttM3 to#ift]Sk:*»t*«ft (tj*DB§*«#0fii*) fiisv>fc£¥ 
fft&s. ii^ffiKxi^^^ i 2 a, 1 2B-en-fno»2osattii3©a'fbK,' 

if i2A, i2Bt, j:©»^taafii#K:««ft«E'rj;5ic"rntf«kv». ibb 

•fe;H 2 ft, d ©il^©ri»iitfj«^f 1 2 A ta^ffiStS&SSft^ 12B^A 
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If 12A (12B) CD^t»n*^fc»fC, WSSTSEIt-feJH 2fc*ViTtt, 

f A0-A20 fcA**tlSaiR<i^O«BE*flStDa^*Crt«A?; 77^1, 
7P1/*«10 5. 1 0 7 £aCTX77lRK Y#IrJ<Z)7 H 1/Xt3-^ 1 0 8 A, 
l.0 6ACfi!t4 (818) . mmz, r-^»;77l0 2^»T-^« 
f D0~D7 fcA#3ttSr-*flM*©W£ES® Ofc^Tftffi/ty 7rT?*iU 
**a*ffl7*-^^^l 1 0, 1 1 1 £3§DTX7j|tQ\ Y#|r]©#1/> FF5< 
7108C, 10 6 Ctfilf*. 

fCML/T/t7— fe-^fl|^3&tffl**n*. -ffctefc, AI/>hh , 7'f7108C, 

loecn^x, ;w— fe-7fc#a«, fcmffiBBi&IIWf 9 1 (*5H) fc 
"Low" ©KITCA* SIXTH* £*, »l*«fctf»2O£i»0B (h^> 
5>X*Q8*J:tfjftft«R4, Sfetffc h7>y7>^Q 7fc±tfJ8lfa»R 3) , n 
V>Ttt»£fc*jatt*fl!>£{mttiktt»i:&*. A°7— fe-:/M*» "H 

^7*«li^^ COEBI^yfSWl, SW2^LTb5>^X^Q 

7 F l/Xrn-^ 1 0 8 A, 10 6AH ICS* fSt^r^ - H«*, 

M*S1"S7-F7 i 3-KSl 6X, My hr^-Fil 6 Y (Ml 5 0) fciittlT 
S. «IAtt7 i 3-H«ttn#S©»7-FT3'-H«l 6Xn, My hr3-K8 
1 6Yn HStB$n§, EttfcJ:0, fiH»#A*;Sn**l/> p h*7^7"10 8 
C, l0 6CTtt, mSSiiiftX-f yfSW 1 . SW2*«t>4^ mWltt&tb 
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s&, tiu>b i o 8 c, loectn^nof-miHfctt, 
f-^y7 7 1 o 2 ^ 5 of-^it^n-enAA s n, u 7ti^>xot 

7*1 0 8 C, 106CH S#i£tt2<gflHRfc£i;"t, «M7-Hi6X, * 

0 8 C\Z&tfZ>$-1 $>^?-V- h^SbT^S (Cl©Sl^Btfctth5>>?X^ 

R#Fb1 Atl, A t 2 ^ii3i-ri) i feCDibTV^o £&, 11 5itt, gglfrft&t 
lTl^Snfcnf@07- t*8IXn fcftJ&TS # !/ > h F 7* 1 

*l/>hh'7-<^108 CTI1 x-^ffi^iHl 4(C "Low" ©f-^lif 
#A7J$*U U 7 t^>7n 5 fctt-eoRlifll^T** "High" CD 'J 

7 7 ft*. ^tl(C=kO> S-f, h7>^^Q3©^-X« 

"Low" ©*ffil/^;p (114A0) h7>>*7.^Q 4 
£ "H igh" COttEl/^;!/ (Jgl 4BH) j&*4;L5*l, h5 Q 3 

*T (S14DB) U i5y^*foSfitEb6a<ft5. zintCctO, h 
7>^^Q6ttt7ttIia:4. -7j, h7>i*7N^Q3ttt7«lt^5& 

ttflE^^SHtfC&S (Hi 4 C0) . HWCkD, r5>$?X*Q5tt:*> 

SSIC, h7>yX^Q5^>tIiSSei, h7>^^Q2©^-7 
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1BE«P$T (Ml 4 FH) U h7>^^Q 6*«*7«*T»«i:i«»6, h 
7>v7^Q 1 ©*-;**JEKMl#«Ci«<&* (» 1 4 E H) . CtllCiD, 

D> H^CHh7>^^Q5, Q6©#7/#7#^--XSSI ; p©«EEl^JPfc 
4*.SfW;:£Ds h7>-77^Q 1 <©««**?-© fc#U h7>-77 

yf»T^5h7>yX^Q3, Q4«U, f OlMCSCTi3 CDi 
ft^»;^TJ*5h7>^^Q5, Q6, 31 1 ©lli&7^ y ^MTfcS h 7 
7v7*Ql, Q2ifi y <k*t&WiWiftTZZ.tlz.l:-oT* ft 1 y ?tt 

(Ql, Q2) Ct>/t7t, »2©SS»X-f y?*f (Q3, Q4) ©*>/ 

*738*sv»fc*mwa:a*'&to-a-ta:*. ^rn*»*>-evim««*7*> 

h5>v'7^Q 1 ~Q 6 CD-a©ftfpO»*, H^Vcc ^6 0l»tt, h7 
7-777Q1, Q2©3fc#>tttBT?*Sh5>5>**Ql©fflJ&Sfsn, h*7-T 
7itW7hAfcSKAT*. h7 7'77^Q3«*7^^T?J5§fci&, 
F5^f^*-f >hA*»&»&ffl>7-F*6Xii fc«n, K^-f 7^^f 7hB^e> 

■ffefc-fe, ftl©SS»;Wy^ftTtth7>^;**Ql#:*X h57'77^ 
Q2^7tft§^iT?, K7.-r7#-f >hA*t, »3iffl9-H«6 Xn ©SSft 

^ntmmmzh 9>i?xfQ 3*** 7, h7>^^Q4^>tft§z:t 

SftTHS. HCfcSfcbT, #77 h h'7-f 7*1 0.8 C*6*iiffl7- F«6 
Xn fc**.U F5-f 7tf-f 7 hA-^B®lft#«D»«fii**«E*«ftl&*n*. 

(Q1-Q4) *A««affl7-H»6Xn T#J/d63ttS*£i£**i«©ftfc fc, 
I3 0«tt^yf» (Q5, Q6) fc«En*«iS©«B£«, I^tSililT 
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US. *€rii**«EOli»tt|iIKaW^< y^SWl, h7>5?7^Q8, 

^<yfSW2, h7>^^Q7, fttt*R3*^bT*illlfc3i*nTV>*. 

*Itt, Jg£r[f§R4©*gtrE{i£R c t?m$, &5$Tr-5*.5n*. 
I (A) = (Vb-cf> ') (Volt) /Rc (Q) 
Vb tth7>'^^Q8 ©^-XSS^KA-flSftSmffil^k *'tth5> 
^7^Q8C^-I5 y^MOJi*lft«ffi*C**. £ft6j5*@£«T?fc«C 

fe©&&&. 

*36it©»lB©*P>hF5^^1 0 8CT?tt, 7- FiR 6 XIC 

{trstilcft*. C©«9©J;5fce»bfc»^Ttt. »iiffl9-K»6X©ja 
StflW^SUKfc* K5-f y#-f >hA©«fittK<, h*7-r^#<>hB©«fi 
tt&<&0, #&J17- Xfc«EnsS«ES*-&fc«oJ;3K:»fPL<k3 

7>^^Q3^t7&©T, «flMt£EK2i<, F 51* 7^-T > b B ©m&«, 
h7>^^Q2^7, h7>5>**Q4**:fr>&©T!, h7>^^Q4C 

X5y*«ttfci6^. T&toft, -£r-*ffi*:fe£tfU 77 

an, h7>^^Q3, Q4©I3y^ttt*«ft*htf, h'7^W>hA, 

F7>y7^Ql ~Q6©«jfPfc#oTHM«ff^e)X5 y *«tt£T?©M©« 
fcfcSS. AoT, F7-T >FA, BF B l0®&g«, JK*&*»)i«^IBT 
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e5Lf:Sfia(i HUSK, b7>PZ?Q5, Q 6 (D^.—T.MS.^ZBW't 

CD&Jrtfi) ^KLfcibTfe, ^3©^»i7 > i'<y5 1 M (Q5, Q6) ^Hi&ii 
KibTlt, S&lCDMyW yxft (Ql, Q2) 0iW«li£, UMij 
^CjiSCTgij^tmiiS-rSfc*, ^l^^t^3©g|i7;-1' (Ql~ 
Q6) ±fa(DMnyy7,*miE\Z$klE>m.tfZ>Z.ttfT?%, hm<D Yy^^t^ 

Jl©J;5fcl/T, *I/>h H9-f ^1 0 8Ctt, F7^W>hA, B \ZM 

•iiieX, 6YI:Mt5*k>bF7-f7*10 8C, 1 0 6 C fcO UT 

E©*fcfc»R3ttfc* l/> h h*7^ 7*1 0 6 Cflt #&ffltf>.y h£| 
6Yn fc#U K7-f 7#-f >hB-*A0rt*fc*««*-$-. x-* 
ft** 1 4fc "H i g h" 0T-*ft*£, U 7rl/>*«**l 5 fc "L o 
w" CDU 7 7^>3.ft#£A7J-f fttfJ;^. untiD, ^U^U13 01K 
7Wyx*f (hy>z?X$Q 1~Q6) ±13*1/ >h F7<^108COl 

*-f>hBfc«£AU »fcJB«7-F*6Yii *«oT H5>f 7*#<> h A*6* 
ttlbT> h7>i*7^Q 3 fc«jn&tr. 

u5LT, *l/>hF7^7'108C ) 1 0 6 CfCcboT, 3&/B7-F«6 
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Xn, fcfcffltfy MI 6 Yn fcftU 8 1 2 HC^Ufc#fl0*tf 

Ti$n§ try Fx-^st&stis. £©££©»£&#.mztft«, &i*btj£ 

111 lHfc>SbfcSBiet-fe;KDt>3 l"3©ffi1SMKJB«* Ml 3 Eltc^t, 
ttfttttt3ttlllt?12 A, 1 2 B*n-£ttfc*lt***fc**«*, was ©3*1 

7^yi08Clt #&ffl7- HIS 6 Xn fc&U F^-f^-f > F B->A©|n] 
SfcSjSfcflEU F H5-f 7*1 0 6 Ctt, #&fflt:>y F.&I6 Yn fc#U 

*©&»fctt, *|/>hH7<^10 8C©r-^l^|l 4KB "H i g 
h" ©-r-*M#§, >j7Tl/>7if8l 5 fctt "Low" ©U7rl/>X{f 
#£A#1-fttfJ;V>. :tlia^ F F5K 71 0 8 C© h7>^X^Q 

-#©#>> F ^7^7*10 6 011 :©ttO*l/>H«7'fyi08Cttt 
1C r^lf8l4fc "Low" ©r-*ffi#£. 'J77l/>7i<!tl5 
£ "H i gh" ©U 7Tl/>X{f^&A7JbTlgi)$-&S 0 IftCtD, IBtft-fe 
;U 1 2 TJtt, USSiSif 1 2 A, 1 2 B <F>% 2 ©EttS 3 ©Efl5£fl#E 

[tt#fflLttfto 

MBi&-fe;H 2 tt, SB&ffilfi&SJR"" 1 1 2 A, 1 2 B#*2 ® D ©1st "FfrBSMfc;© 

-firs oteaiRfliwx^an'siiiTaiRan*. jH^-r-siEfgc-t: 

;H 2#Yn JiJ, XnfrK:*S«G\ Yn #@©tfy hxn- FH2 On <hXn # 
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B©7- Hrn- F»3 0 n fc« ^£A7j-T-5. 
fyhf3-Fi2 0n fc&tt&lEl^Jl/*" High" tt5t, by> 
2 2 A, 2 2 B#t*&Rtt&&9. BfttJH 2©Yn tgojij^n 

yh«21A, 2 lB^m^Vcc «*5*OR#Hfc|«*oTi«nT*. 
•7-h*r3-F»3 On fcfcttSfcffi High" ttSt, h7>^ 

X* 3 3tf*3tttt£tt0, Ettir;M 2©Xn #B0fr:#ffl:/n«/* (7-H 

iot, -fe>->>^m»5i«> Yn #B0t>^ty hH2 1 A, 2 1Bfr6, 

1 2At^t- hi 3 a, a^jastsa**^ i 2b 

t^-f*-Fl 3B&ID, *CXn Sl©t>X7-F83 1 ^£«tt&*, 
Set, fenffimffil 0 8BSiJ«t4h7>^^3 30DH^-I5y^ 

«f*©»*W>tt» «tt-feJH 2CDlgjg^jf|f 1 2 A, 1 2 b -en-en 

t>xk"7M2iA, 2iB«n§t>y>^i»;agft<, -fe>->> 

^«860ffitt, -fe>X t*>y hiH2 1 A> 2 1 BKiI^883nfcJairia&2 3 A, 
2 SBomjBEPITfcitjTMJEEfc^ifttTttffl-rsilt^T**. e^T, £ £ 
•C»4K*WLflM*£UT, S&H8 2 3 Ati&m^2 3 B ©H£EBT£-£n-£nA 
;*J»4 0A, 40Bj&>6EDHiU e©^#£${iit-§. £©£"5 2^©I 

^jgsia**^ 1 2 a, 1 2B*fflv»/*n*noiH*«©*»*«Dwri:i: 

"SSfc, A*84 0A, 4 0 Bfr£I!XDaiT!!ft^£-t>X7>7l 0 6 BT 

fcti*^4 1A, 4 1Bfctt, ftlfy h*rt*tt»fflli»8 0 (-, 8 On, 8 0 
nil, •••) <D*>7>7>71 0 6 B##X*-P*«3ftTV»***, 3**1- S-fe 
>X7>7°1 0 6 B3i«bfy hf3-h'i2 0 AWCT^* 9 > 

{■CD3l/i'^liiAWffi*84 1A 1 4 1 BfcjitHSns. 

-fe>7,7>7°l 0 6 B©ffi7j«, Hl*S4 1A, 4 IB, K*Hi UJBx-*A 
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XI 1 2%m&lT, *»Wfcl4ffl*;ty7r 1 0 2 BiZXJlZtlZ. HHVty 

77io2Bit A^snfc^i^mE^, mmtz>t&\z 2 moment lx 

JgftttlelKl 0 8Bfc±D-j£«IHrtlCiR»6ns. "Tftfr-fe, -fe 
>7>"7- Fit 3 1 \ZtiiftZ>mViL. bt^-k>Z¥y hW2 1 At±>XM *j 
2 1 B, "b b < tt«»«»ES&**^ 1 2 At««Jftfitaifli*^ 1 2 BOJR^*«E 
n*««EO«?P3i«, -£$&Hft0M££5. CniliO, t>Xt*y MI2 1A, 

2 1 BCD#s^«itt, -sfca*fl:snfc««ES*aajatfE8S**TFi 2 a, 1 

2 B©fittJtfcf&i;T#KL& , b©£&3. t(Dktb, mnt&ViMm? 1 2 A, 
1 2 B0«ttf#»tf6'3HT^fcilTfe, -fe>7.tf y FS21A, 2 1 B© 

*fc, #ttftttft»Jl*? 1 2 A, 1 2B©«««»±tett»J6nTV>*^-f 
tf— K13A, 13B(t liH^-fe^X^-KaiS l*6aBt«iS»»**^l 2 
A, 1 2 B'NtjeiTf 5C££6&lhLTV»a. £oT, ttAJSttMft? 1 2A 

d2B) fta»ssf 5®Da*«i«fi!6»©«4«»««ii»fsn, s^mui^t© 
s/Njfcfii± 

£©<k"5K:#£jS©J8tBfc*V>TfcJ\ # V> h K 9*f 7 1 0 8 C, 10 6C£, 

(i) r-^(i#ic«i:fcisi#fc^iRis«JD»AT«i«*«Ef t^fc, (2) -e 

©*«£**, »a»6 AD«ffi«k:jfe«««fl1-*J:5lc*i35bfc©T, 

6X, 6Y(;li> 5R^|S]fc:, *©JSffitf S^Sfcj; &*f-£©*S3TMtfliS# 
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fcfc, h F5< 7*1 0 8 C, 106CS« h7>^X^Ql~Q6^6 

Q6SRW, 2in6*»S6»*«»tl/T»^bTH7>^^Ql, Q 2 ©UBi 
X*Ql,.Q2tt, h7>y^^Q5, Q 6 (£ J; 9 h*7-f y#-f>bA, BH© 

*l/>hH7^7*l 08 Cfc.ktffcl^h h'7-fyi 06C4, ±tb 
Th7>vX^Ql~Q8, l-R4&*»t7f«!fig-r*«J:3K:bfc©-C, 

ot, Al/>hF7-f7*108C, 10 6Clt &7- H3BIXn, t*y h?!lYn 

SSfc, «JB' (Vcc) #68&fc«tt?£ , feS*»©i|£KK, *£j£#-I&f£©*f 
U>h K5-f 71 0 8C, 10 6 C\Z&\,*Tm%&&m\Z(Dfr&1$,Z 
tt3©T, **ii*ttfP*T«iaK«»H^TCD5|Cfi&*At|i|*ftB!I«-r«i:i 

E&t&ift©{£Mfc£|gs;i£j&«*T?*a. ^fc-eftfcjSCT, ^MBKTfeU* 
1 0 8 C, 10 6 Cfc«ft***©M#8-Sft*. t^x, &*&&6 Cft 



WO 2004/066308 PCT/JP2004/000249 

41 

J§£> ^ a l»i!lslSS&^^-rs h?>i?7>9Q8, Q 7 ©^-7S ; ?f::5tSiJftI51g8 
7*Q8, Q7©HB!»f*fcJ:D, #Sii»liI»*stt^ffife7^r>f ^tttt*,- 

T«Wt5. 
(gJBfcl 1 ) 

I16i(t h* yoMOl 1 (DM^LTV^. C<Dmm 

«lfc<RS*l/>M«7-f ^14, *5HlC»b&*l/> h H5-f 7* 1 0 8 C, 1 

F # * y 7* U 7 7 1/ >7. fc«JB b tcfen&mi- £ siiD b fc fe ©T& S . H# ft 
tt. S'tE^tbT, ^-f*- PDlfc, h7>> f ^^Q8©^-Xffl!ltSffl 

M«ElEllSIHm7 9 l3&»6©«Hfll^ (/W-k-7'i#) ©X*i»K*W-*, 
h7>^X*Q8©^-*Hffi£-£mE£f S$tB£WbTV>5, 

tt, ^-f K D l © J; 5 y K * * y 7° U 7 7 1/ > 7. £ 50] fl§ b tz.%%& 
SiliPTSdtT, h7>^^^Q8©^-^«E*aSWfcHSft1-*:it*t 
T # , * © 3 V 7 * - X 5 v 9 m \Z £ ^ § £H8K«P £ mitt S C t #T £ § . 
(«JB0! 2 ) 
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117 0(1 HV>b F9<7©*«©»2©*»«wLTV»*. £©£# 

T&fcS, £©^#!|2 l/> h #0»atR^-f y^SW 

1, 7-Fr3-«l 6X.(k*y hf^-FSl 6Y) fr6©HIB§ 

(r3-H«#) 9 0 #&©»£«&«* 

V>THB!IW*3n.5,k'3lcfcoTV»*. »&»ftffi*«9 0tt, ttfPPS?y*j« 
103 (H1H) C»«SnT*D, »&aaMttM#Pn5?y*«l 0 3*6 

■ frm->&fflWtz>?yy-tu# Mf-f (cs) t, .«*ab/sfra**woift 
^*fc*©as&*«FRiM (we) t©»afp*tofcM&, s&aftd-s- 

u«)J;5l;, #^#JTH *HIMMR;Wyf t SWl. SW2#, 

© <fc 5 & 2 t> ©AT* fcSrf Vi T ffl m ffl'M *fi 5 fc » © X <f y 3 s - ©MtftM ft ift b T 
V»*. Sfc, )S19BB. AAi^K»«tfc^'f yf^lM^bTl^. 

etTTass i ©m&ii&x-r yfswi ©»riE*ai*icixTiaiii-r**«» 

£ 2 © ESS 3R 7* -f y S W 2 C O V> T fe « 5 . 

4 6U, ^-^Sfil7-HT3-«1 6X (h'7 hr3-H«l 6 Y) *t 
SMBSttfc h7>vx^4 6 2 £*s#(£snTV>*. £©5"&. h7>^^ 

462©3U£*-X3 y ^ffi55», *«E*lRliWWSI5 5 4fc*W"* h.7>vX^Q 
3, Q40I5 y**l*&)£«Kiailfc*tt* h7>^^Q 8 tOWlcttiRS 
ftTV>5. £6fc> h7>y^^4 6 1 ©Pi'* (Vcc) fcSttS 

n, fCIS^SfH h7>i?X!?4 6 2 0l5 9^«fc»»SftTW*. 
d©X-f yfTH 4 6 1 ©^-X©A#ffiJO* "H i g h" © 
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XAiBEilt "High" ©£#©1|jGEitV2 (lalKS^fir^®«£Efi) V 
1-V2>0. 3 (Vol t) ©Hflfc**J:5fcttje3ttT^*Ma»**. 

£©7.1' y^T'te, h7>^^4 6 10^W'Low" ©£#«, 

SD h5>y7^4 6 2 KA^SttSffiJMifcJS DT^I" y 5P fc LT©M/j® 

-£> N5>5?X*4 6 1 ©"*-XSB?K: "H i g h" *»A#SttSfc£tt % 
MWLrzhy>PX* 4 6 1 ©Ifrffr&t$BWd:&D* b7>^X*4 6 2©3!/ 

Tlr>S. £©*§££«:, *-f y^tbT&M^li £&•§>. h5>i^X 

^461 «t«aT*t, : tZ.\Z\thv> s J7,^ 4 6 2 fciTr««JJ: 0 
S«5 (09*. tf, Vl-V2>0. 3 (Vol t) ) . *fc, (Vcc) 
^e.#b7>^^4 6 1, 4 6 2£T©l§iS§£fc:<!:3£, h7>^^4 6 1 

H>y7^4 6 213 "H 1 gh" j&tXAan&ibTt), (Vcc) frSft 
»Sn5*8H;h5>^4 6 2Tttft<, h7>^^4 6 1 fc«tl5. £ 
fc, ■£■©«£•£, 858fcj6©*ffc (F7>yX^4 6 1, 4 6 2 ©&fi©X$ 

-?-©^H> h7>y7^4 6 20^-X-X5 7^flti^5i 
ffitt, H5>S?;*3M6 2©^-*-x3y*M0H#ftl*jEJ:DO. 3Vfi< 

£©£31;:, :®7-f7f!t h=>>~J7,$4 6 1 £ "L ow" jJJAASil, 
h5>^X^ 4 6 2 (; "H i gh" jJJAASnsttlctD*, *3?« 

tfctt*&31JRMtt "Low" f;:t££$n§„ 
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"High" v«vv<ony~ t-7tomfi* £«ttieiKiMra? 9 1 £a 

tft*. H©<k-5fc7£7V y««fc*V»T, 7F1/7t3 _ ^1 0 8A, 10 
6 A (ftlB) tt, 7 H 1/^5*3- F«fc#Jfi:t*ia»a^fll^, 7-Hr3- 
Pttl 6X> E>y hr3-Wl 6Y (Jg5 0) dU^W^ns. $51:, ffl 

wi, sw2a*HT5#i">h h*7< ^lisfttitaiRsns. 

wi, sw2S, uKaftff* (r3-h*if) ©a 

(^#y 3 ) 

2{C#£#l/>h F7<7*Ttt, #*0ft^|Sl$iJfPg|5 5 4 JTtfclHlE&aftX-r -yf 
SW1, SW2*»R»6nT^fc*J, #3E»0!lTtt, M®IS^HfflS4 
K^TlHlg§>IiR7 > i'y5 1 SWl > SW2 0«tB**n-6n, l^COX^yfC 
* t «fc 5 Lfc t> ©TcbSo 

8HlCjRLfc;*-f S^iHflK !gl©[Hli®>t#U-l'y3 1 SWl ©«/£££#£ I, 

trwi-*#, ^2©iHi^ii^7 > 'r «y^sw2tc^viT ! b^^TS§o & 
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4 6 2n, 4 6 2n+l, •••) *» h 7 > yX^ 4 6 1 £#/BT3<fc 5 CftoTl>«. 

»frr*. rfcto"B, h7>^^4 6ii;*iiiKi^tbi "low" (« 

/5 ? A7jSn> h7>^^4 6 2 <-, 4 6 2n, 4 6 2n+l, •••) 
©^■fn^C "H i gh" U^))s<D®®W&.tn% (5*3- FM) ^ATjSftS 
t, l«Sftfch5>'^3'4 6 2#*it«. 0U*«» 7-Fx3-P«16 
Xn A0f3-F*Xn ^**n4fc, h5>^^4 6 2n 0#*«»aU 

46 1C "Hig h" 3&»X*S*lfct*t»4, h7>^^4 6 2©V>Tftt>> 
5*:3-F*#Aa3nfcfcLTfc**r«nfc**fc&*. 

WAtf, ±E*ifc©»»©»»**y5W*'trtt, 7Jl/>h F^-fT'l 0 8C, 
l 0 6 Cjfi«*lc*3fi?li©»a**B»ia»i:bTllljEanTV»**«, 

Y«, *1/>FF7^7'108C, 1 0 6 CfcP5«*«*«Sn*fc»KU*ttB 
SH«03g»W*C*l^> b F7-f7'10 8CiU^ISH0fM7- Ffc&X 
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era, w«-c*«*nTH-n'-"^ft»ja6UTv>*HiDic*^T 

' * mifi W$ T? » <9 , IBtt-fe C £ ffil^tt £ © J; 5 ft & © T & T 
tt, #l/>r Vy^Jl 0 8C, 10 6C§/Hl-7h7>y7^tMn 

«t5fcbfc*«, *^Bj©^i/>h h*5^^«, ^nfcpss^n-f, MOSFET 

a^ffiSMf? 12A, 12BB, #SfcLTl¥ffifll»£JI3BBl* 

<kv>. «^»K^**?o«fiit'b^i(5ojgllTiawLfc , botiRi-*e*s 

Ki^Mif 12A, 12B^TMRffilfc^ HtlSGMRSlTTfll 
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lCfA<5CtS^Ttt, ttftfijK^HSR? 1 2 A (12B) iH«tt5C 

J6*«afflir«BT»D» lKttl©8lJBffiK:gBttfc*«SSis*rc P P (Current 
Perpendicular to the Plane) , ftfctt«ttJiOSHliffc¥ff C«*ft*"f C I 
P (Current Flows in the Plane) &7*&?Tfe!ltfettV». 

stasia •fcjfrifliwiiiai&fci'sT, x^snfceafflo^-a'Mfc^tJT 

&B£»fc&n$»£&#*ffiS-jefc^S«J;SK:Lfc©T?, #£&*ffl©IIIi8 
■3#ft/hS<T*, fro, ##&^©fc£©$tfi£©{£Mlb£03 
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£ m 7, Tz Z. t &4#ft 1 1 S ttft * * U x AW 7, . 

2. miB&ff miB***ia«fPia»icw«3&««iii*nfc;u-^»«*}a: 

3. iffi!Btt8iE#fflffl?Piaj$tt, 

J; 5 l:ft^t*» l 2.011^^ >>3S j&>6fc*35 l ©£»*< y^tt 

t, 

©IHU^f yf-ftt* 

6tt0, ME* 1 itft&BJM©***^ y ^BIUIIBttMtft* 
fBi!2&J;£/ftjf3gg 3 ®^X-f y ^tfWfBI! 1 4 ©*«W<f y^fctt 

R»©BI«!R»ift*J;5HIWIIfefi5SSft<aW^H!t 
£^rfr c t 3 If *©®H* l JKfcfB«©»&* * 'J r/H^. 

4. ffiflaail&V»L8 6©1|ffi;Wy^tt*n-6n, 3Sl&^bflS6©N5>5> 
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Z. t «tttt£t%l$0«BS 3 JRK:E«©«ft* =6 U t/HX. 
SaRt"*fc*©li»afc*'r yfSSBCIjt, 

c t xomrnn 4 8KE«©a«* * u r aw 

9. WE0Ka^-f y^tt, lWEttftO««E^lW»ia»©'5 , 6©Vi'rtl*U 

•3£Bftfsfc*©ia&8&flr'*i:% »& ; e-H*c»*it***r»aaiRfli-9 

d t 1 3 sf^©® HIS 5 flfcE*©**** U r/HX. 

10. SulB^5© b?>i>Z?\ts ^*f#iE»30b5>^^03l/ 

1*3 *l. 
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11. WBaft©«**lft«fPia»fc'3V»T*attt»J6ti, fflfB3§5£ e );tfJg 
6 © h 9 >5?^^ ft«n*ft«©»*-£fl5f *JB 2 ©£«^ls].8&£ £ 6 
&££S#f(£T£fS#©i&Hm4«fcf2®©a^** UrAWX, 

0 2 ©bmhwu'-t y^ssefctit, 

MfB^ 2 ©£«8S®B&fl*, 
SB2©««EIH19ffl«S[St, 

@B&©ffi1BS§5*«fctfSl6 © h7>5?**©X5 y*J|'?lC#»K:»*>ft, X5 
y^«^«fE®2©««EffilWffl«K«8S^bT«*K**n, ^-7;^^}'- 

13. MB*i*j;tf«2©h5>$>;**©3^***tt, «sts«sn, 

ttB»&*©-«tt, IHTflBfR 1 © h5>^7^0X5 y ^tf*J: tfM838l 3 
mBE#&»©ffifi»tt, WB»2©h5>^d'©X5y^JI : P*J;«WB»4 

Hi*^ftfr*ll#©ttiaiB4 3HK:ffi*©18ift^ ; E'Jr;W^. 

1 4. (»BjR3*«fcrXJB4ffl h7>^X*©5%©-#© h7>v 5 7.^©^-X 
JH'fcffiEx-^ftWAAStt. fill*© h7>v?7>^©^-7,^{3MIBx- 
^«*©KM^38«X*Sn* 

c: i *«fatr*iii*©«iiJB4 jske*©^** u t/hx. 

15. MEaS5©h5>^**tt* WEJB3©h7>$?;**©Wffl!|*IBSftttJU 
WB*3©H7>S?X^tPIi;«H«Mltft**5fcj»E*2©h5>y^d'* 
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18. fi&ESF&«tt, «»©»l©*ii«t, ffEtt*©SSl©Si£*©a*i 
X*t § <k 5 fcSitf *«»©£ 2 ©#&!§ 6 D , 

tflfifil 1 * itflS 2 WE*««tt»**< **fc:feV>Tav>fc* 

19. looEflt-feji'tf, -#©ME«»JSft&**^&s^T#jfc;gmTv»* 

C t S^ittl" Sit #©$SBfI 1 «CBt©t«^t U f/H 
2 0. t9E»i*J;rX|g2 0«ii*©3R**«n*««fc«**n*«»K:j;r3 
X, ME-»©ttftatt»**^t*W-*«M©ltfl3*lft«»SV»lcEWi: 
&3<fc?£'£fcU WEEtt-fc^fc««#Ett£n* 

JliSWj»frs»*©«Ba*l 9 3S{3lB®©Ji^^ ; £UrA--f X. 

2 1. ^»«jjLic±oT«ft*ift^*ftT***JB*fr^**an&«ft©» 
^»ns«t5k:*ja*nfc;p-ytt©tt»©»ji»i** , r5a«^ i EU7 f / , «-f 
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2 2. nummz^^xmit^M^iht^mmm^t/v^m^ntcm^m 
%wsm^m^t, mmmm\zmu2n%fti&mR*m&z^%mi*&frmm 
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&m&mz: t\zmmu^umm^^m»x z\®mm%fauwm®\zmmm&m 
osa^iit^tftt:, mw,<Dmzmmi3mm®mzz>^x%.mm®®z : & 
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